Most of the previous studies on synchrony in multiplex networks have been investigated using different types of intralayer network architectures which are either static or temporal. Effect of a temporal layer on intralayer synchrony in a multilayered network still remains elusive. In this paper, we discuss intralayer synchrony in a multiplex network consisting of static and temporal layers and how a temporal layer influences other static layers to enhance synchrony simultaneously. We analytically derive local stability conditions for intralayer synchrony based on the master stability function approach. The analytically derived results are illustrated by numerical simulations on up to five-layers multiplex networks with the paradigmatic Lorenz system as the node dynamics in each individual layer.
Mathematical model of a multiplex network
We consider a dynamical multiplex network consisting of single time-varying layer with M 1 and M 2 numbers of static layers above and below the time-varying layer, respectively. Each layer is composed of N number of nodes of d-dimensional dynamical systems. Its schematic diagram is depicted in figure 1 . The orange and green colour layers represent the static and time-varying layers, respectively. Each black circle represent the dynamical nodes and the corresponding black lines denote the interlayer connection between the layers. The blue and red lines, respectively, represent the intralayer connections of the static and temporal layers. For particular, two time instants at t = t 1 and t = t 2 , the changes of the intralayer links only in the middle layer (i.e. l = 3) are shown in figure 1a ,b, respectively. The states of the ith node in layer-l are represented by the vectors x l,i , which are specified by a d-dimensional state variable, i.e. x l,i = (x l,i,1 , x l,i,2 , . . . , x l,i,d ). Then, the dynamics of the entire multiplex network can be described aṡ
A [1] ij H(x 1,j − x 1,i ) + η G(x 2,i − x 1,i ),
where the function F : R d → R d describes the autonomous evolution of the isolated node and the diffusion-like interaction between the layers are described by G : R d → R d . Here, H : R d → R d is the vector field of the output vectors function within the layers with interaction akin to diffusion. The parameters and η are the intralayer and interlayer coupling strengths, respectively. The individual evolution function F, the intralayer coupling function H and the interlayer coupling function G are continuously differentiable with respect to their arguments with H(0) = 0 and G(0) = 0. For simplicity, here we assume that the intermediate layers are connected to its nearest layer in both sides. While the top and bottom layers are connected to its nearest one layer.
The intralayer connection of the (M 1 + 1)th layer is the only time-varying one, encoded by the adjacency matrix A [ ij = 1 if the ith node is connected to the jth node, and 0 otherwise) describes the interaction structure of the static intralayer network configurations for layer-l (l = M 1 + 1). Its Laplacian matrix is denoted by L [l] and defined as L
N } consists of the eigenvalues of L [l] .
(a) Invariance of the intralayer synchronization state
At first, we prove that for our proposed multiplex network architecture, the intralayer synchronization state is an invariant state. For this purpose, let the initial conditions of each node in a particular layer be the same, i.e. for the layer-l, each node in this layer, the initial conditions are x l,i (t 0 ) = x l (t 0 ), for all i = 1, 2, . . . , N and l = 1, 2, . . . , M 1 + M 2 + 1. Then, for the node i, the rate of change becomeṡ
Above equations imply thatẋ l,1 (t 0 ) =ẋ l,2 (t 0 ) = · · · =ẋ l,N (t 0 ) for all l = 1, 2, . . . , M 1 + M 2 + 1.
Therefore, we observe that if the layer-wise initial conditions of each node are same then their state variables will remain the same in the next time step. Proceeding with this argument for our interested time interval, we can argue that if the layer-wise initial conditions are the same then their state vectors remain the same for all course of time. This yields that the intralayer synchronization manifold is an invariant manifold.
So due to the diffusive nature of the intralayer coupling function, if all oscillators in each individual layer start with the same initial condition, then the velocity profile of all subsystems in each individual layer becomes identical. This ensures that the complete intralayer synchronization state is an invariant state. We call the subset
as the synchronization manifold. The local stability of S can be determined by the intra-and interlayer coupling strengths and the spectral properties of the intralayer Laplacian matrices.
(b) Simultaneous occurrence of synchrony in each layer
In this subsection, we explore how the complete synchronization in each layer occurs together. More precisely, if the interlayer coupling strength η = 0 then for a particular value of the intralayer interaction strength , all the layers will be either in a synchronized or a desynchronized state. Therefore, we check by gradually increasing the value of , the complete synchrony in all the layers occur simultaneously or not, when all the layers are coupled (η = 0). Intralayer synchrony is another synonym of complete synchronization in each layer in a multiplex network. So to understand the mechanism of intralayer synchronization in a multiplex network, the knowledge on whether synchrony occurs simultaneously in each layer or not is essential. We prove our desired result in terms of the invariance solution of the intralayer synchronization state. First, we consider that for a particular value of intralayer and interlayer coupling strengths and η, all the layers are in complete synchronization state at time t except one layer, say layer-k. Therefore, x l,1 = x l,2 = · · · = x l,N for all l = k. Due to the desynchronized motion of layer-k, there exist at least two nodes i 1 and i 2 in layer-k such that
Now in layer (k + 1), the velocity of the node i 1 iṡ
5)
and for node i 2 , it isẋ
If the nodes i 1 and i 2 in the layer-(k + 1) are in complete synchronization state, i.e. x k+1,
All the other terms of equations (2.5) and (2.6) are equal due to the complete synchronization state in layer-(k + 1) at time t. Since η = 0, the velocities of the nodes i 1 and i 2 in the layer-(k + 1) become unequal at time t. These yield a separate solution trajectories of the nodes i 1 and i 2 hereafter, i.e. layer-(k + 1) becomes desynchronized after time t. So the desynchronized motion in the layer-k propagates in the layer-(k + 1). Similarly, all the nodes in the layer-(k − 1) are in complete synchronization state at time t, so we have F(x k−1,i 1 
Due to the desynchronized motion of the nodes i 1 and i 2 in the layerk, we have G(x k,i 1 − x k−1,i 1 ) = G(x k,i 2 − x k−1,i 2 ). So with the same value of the state variables, the velocities of the nodes i 1 and i 2 in the layer-(k − 1) become unequal at time t. This also gives the desynchronization motion of the nodes i 1 and i 2 hereafter in this layer.
Therefore, the desynchronization motion in the layer-k propagates in the layers-(k + 1) and (k − 1). Likewise the desynchronize motions of the layers-(k − 1), k, (k + 1) will propagate to the layers-(k − 2) and (k + 2) within a very short time. Successively within a short time interval, each layer in the multiplex network (2.1) becomes desynchronized due to the presence of one desynchronized layer. Thus, the desynchronized layers will never coexist with the synchronize layers, if the interlayer coupling strength η = 0. A desynchronized layer is sufficient to destroy the coherent motion of all the other layers. So from the above discussion, we can conclude that complete synchronization occurs in all the layers simultaneously.
Next, we devote our study on the investigation of the stability of the intralayer synchronization state in the multiplex network (2.1). By using an eigenvalue analysis in the next section, we analytically derive a stability criterion for synchrony.
Local stability of intralayer synchronization state
Using the MSF approach [30] , in this section, we analyse the stability of the intralayer synchronization state in (M 1 + M 2 + 1) layers multiplex network (2.1). In our considered multiplex network only the (M 1 + 1)th layer is time varying, but all the other layers are stagnant. In this paper, our aim is to investigate the effects of this temporal layer on the emergence of synchrony in the other static layers. For the stability of the intralayer synchronization state, we analyse the stability of the corresponding error dynamics which contain the transverse together with one parallel direction. By projecting the error vector onto the Laplacian eigenspace, we can separate out the parallel components, while for time-varying networks, the Laplacian eigenspace varies with the Laplacian matrix. So the transformation of the error vectors is not possible. To-get-rid from this difficulty, we use the fast switching stability criterion [23] , through which for sufficiently fast switching, the temporal network can be approximated by a time-averaged network.
For sufficient fast rewiring, we can approximate our time-varying multiplex network by a time-average static network. For this, there exists a constant T such thatĀ [ 
Here the time t is arbitrarily chosen, but the time interval T (sufficiently large) depends on the individual dynamics F(x) of each node, intralayer coupling function H(x), interlayer coupling function G(x) and also how fast the time-varying layer is switching. Then the corresponding time-averaged multiplex network becomeṡ For sufficient fast switching, this time-averaged multiplex network (3.1) and the original time-varying multiplex network (2.1) gives the same synchronization transition. Denote the time-average Laplacian matrix for the layer-(M 1 + 1) byL [M 1 +1] . Also assume that its eigenvalues are {0 =γ
At intralayer synchronization states, let each layer of this multiplex network evolves synchronously with the synchronization manifold (x 1 (t), x 2 (t), . . . , x M 1 +M 2 +1 (t)) obtained from the evolution equatioṅ
Considering small perturbation δx l,i (t) of the ith node in the layer-l from its complete synchronization state. Then its state variables become
Then linearizing around the synchronization manifold (3.2), the error dynamics of the corresponding time-average systems can be written as
where JF denotes the Jacobian of the function F. For each layer-l, there exist exactly (N − 1) independent transverse error components, which are ( 
For simplicity, we denote δx l (t) = [δx l,1 (t) tr , δx l,2 (t) tr , . . . , δx l,N (t) tr ] tr . Then the evolution of the error dynamics in vectorial form becomes
Here, ⊗ is the matrix Kronecker product. Projecting the error components onto the eigenspace of L [M 1 +1] , we get the transformed error components as
These projected components are dominated by the evolution equatioṅ
Now for the layer-(
, which is a diagonal matrix. For the other static layer-k (k = 1, 2, . . . , where V [k] is the orthonormal basis of eigenvectors of the Laplacian matrix L [k] . Now there is no guarantee that these static Laplacian matrices will commute with the average Laplacian matrixV [M 1 +1] . Therefore, the intralayer coupling term of the above projected equation may not be block diagonal. Merely, the ith component of
ri ξ ks . In the summation, the range of the dummy index r starts from 2 because the first eigenvalue is zero corresponding to r = 1. Similarly, the term s = 1 can also be ignored due to the orthonormality of the Laplacian eigenvectors. All the elements of the first row and first column of Γ [k] are equal to zero, except Γ [k] 1,1 = 1. Then the transverse error dynamics becomeṡ
where i = 2, 3, . . . , N. While i = 1 yields the linearized equation aṡ eigenvectors. Therefore, we can assume V [k] =V [M 1 +1] for all k. In turn Γ [k] becomes I N , then we can derive the variational equation for transverse stability of the synchronization manifold aṡ By calculating the Lyapunov exponent, we can measure the exponential expansion or contraction of the above linearized equation transverse to the intralayer synchronization manifold. To determine the stability of the intralayer synchronization state, we need to calculate the maximum transverse Lyapunov exponent Λ (say) which plays a key role. If Λ greater than or equal to zero, the intralayer synchronization state is turnout to be locally unstable. The negative value of Λ indicates the local stability of the intralayer synchronization state. By adjusting the tuning parameters, we trace-out the intralayer synchronization region where the value of Λ is negative.
Numerical results
Now, our main emphasis is to verify the above analytical findings by considering two-, three-, four-and five-layers multiplex networks. We systematically study three different types of cases based on the numbers and position of static layers: (i) M 1 = 1 and M 2 = 0, two-layered multiplex network with one layer time varying and other static layer, (ii) M 1 = M 2 , i.e. the middle layer is time varying, the upper and lower layers are time invariant (iii) M 1 = M 2 = 0, i.e. the number of time-static layers with respect to the time-varying layer are not symmetric. The intralayer synchronization error E for the l-layer multiplex network is defined as For our entire numerical simulations, the time interval is taken over 3 × 10 5 units after an initial transient of 2 × 10 5 units. The fixed initial conditions are chosen from the phase space volume of the Lorenz system. To draw the following parameter regions, we have taken 10 network realizations at each point.
(a) Two-layers multiplex network (M 1 = 1, M 2 = 0)
We start our investigation by considering two-layered multiplex networks. For layer-1, we consider the interlayer coupling as a temporal random network with probability p 1 , and for layer-2, we again consider a random network, but static with probability p 2 . Then the time-average Laplacian matrixL (1) becomesL (1) ij = −p 1 for i = j and (N − 1)p 1 for i = j. It is easy to check that L (1) is a symmetric circulant matrix. So its N eigenvalues are N m=1L
where ω j = exp((2π j √ −1)/N), which yields N eigenvalues as Np − p N−1 m=0 ω m j . Therefore, the different eigenvalues ofL (1) are 0 and Np.
The intralayer synchronization transition scenarios of equation (2.1) are shown in figure 2 . Figure 2a depicts the temporal evolution of the two-layers multiplex network for the intralayer coupling strength = 3.0, interlayer coupling strength η = 0.6, rewiring probability p r = 0.001 and random network probabilities p 1,2 = 0.05. From this figure, we observe that after a few transient periods, all the oscillators in each layer separately converge to the intralayer synchronization solutions, which is consistent only with the complete synchronization of each layer. The green and blue curves in figure 2a are the complete synchronous solutions in each layer. The synchronization error for the complete intralayer synchrony of the two-layers multiplex network is plotted in figure 2b for the fixed rewiring probability p r = 0.001. The solid (dashed) curves represent the variation of the intralayer synchrony error E 1 (E 2 ) for time-varying layer and static layer, respectively. The blue curves in figure 2b are plotted when both layers are uncoupled, i.e. for η = 0.0. In the absence of the interlayer interaction, the critical synchrony threshold for two identical layers occurs at different values of , for the time-varying layer, 3.0, and the static layer, 5.0. So, the time-varying character (in layer-1) enhances the complete synchrony threshold compared to the static layer and hence two layers synchronize for two different values of . For the presence of the interlayer connections, two coupled layers synchronize and desynchronize simultaneously. The red and green curves in figure 2b represent intralayer synchrony of two individual layers for lower and sufficient higher interlayer coupling values at η = 0.001 and η = 5.0. For a very low value of η = 0.001, both layers synchronize simultaneously at 5.0. But for sufficient larger values η = 5.0, both layers synchronize at lower values of the 2.2 as both errors E 1,2 become zero simultaneously at this critical value. Although in the multiplex network one layer is time varying yet two layers synchronize simultaneously when they are coupled. 'So, it is concluded that the combined effect of time-varying features in one layer and the presence of interlayer links between the layers lead to the simultaneous appearance of synchronization states as well as an induced enhancement of intralayer synchrony'.
In order to reveal the combined effect of the rewiring probability p r and the intralayer coupling strength on the transition of the intralayer synchrony, we have drawn a phase diagram in the ( , p r ) plane in figure 2c for a fixed η = 5.0. The colour bar denotes the variation of the intralayer synchronization error E. Here, larger values of the rewiring probability p r gradually decrease the critical synchrony threshold . This means when two layers are almost static, then higher intralayer coupling values are needed for reaching intralayer synchrony, but when the intralayer links of one layer is rewired sufficiently fast (that is higher p r values), then the critical threshold of is enhanced for both time-varying and static layers. Similarly, in figure 2d , the simultaneous influence of intralayer and interlayer coupling strengths is presented in the ( , η) parameter space for the fixed rewiring probability p r = 0.001. When two layers are uncoupled, i.e. η = 0.0, then intralayer synchronization occurs after = 5.0. But when we couple two layers and gradually increase the value of η, then the critical values of for synchrony are smoothly decreasing. From this picture, one can conclude that the interlayer interaction strength and the temporal features in one layer play a key role in the emergence and enhancement of intralayer synchrony in the multiplex network. For this time-varying two-layers network, we can write the equation of motion of the intralayer synchronization solution as: (Layer-1)
For sufficient fast switching, the transverse error dynamics of the intralayer synchronization manifold becomesξ Now, we investigate the stability of intralayer synchronization states of the multiplex network using the maximum transverse Lyapunov exponent. The existence criterion for the intralayer synchronization manifold is analytically derived by a linear stability analysis in terms of the MSF approach. In figure 3 , the transition from desynchrony to synchrony is characterized by the maximum transverse Lyapunov exponent Λ in the ( , η) parameter space. The colour bar denotes the variation of Λ. The stability of the intralayer synchrony is characterized by Λ < 0. Here, a monotonic enhancement with respect to both varying parameters is observed. For η = 0, that is, when both layers are uncoupled, the intralayer synchronization achieves at 5.0. Due to the interaction between both layers, the complete synchronization in each layer appears together and is enhanced monotonically. Finally, for η = 5.0, intralayer synchronization achieves at = 1.92. So our fast switching stability analysis quite well agrees with the ( , η) parameter space of the synchronization error of figure 2d .
Next, the combined effect of the ER random probabilities p 1 and p 2 for time-varying and static layers is studied for the transition scenarios of the intralayer synchrony. By considering the various illustrated values of the intralayer and interlayer couplings, the synchrony and desynchrony regions are drawn in the (p 1 , p 2 ) parameter space in figure 4 . The upper panel ( figure 4a,b) is drawn for the fixed intralayer coupling strength = 3 and two different interlayer coupling values as η = 1.5 and η = 3.5, respectively. Similarly, for the fixed interlayer interaction strength η = 2.5, the synchrony and desynchrony regions are plotted in figure 4c,d for respective values of = 3.0 and = 6.0. The blue region corresponds to the intralayer synchronization region. Here, we observe a significant variation of the synchronization region against the tuning parameters and η. Interestingly, note that the upper threshold of these two p 1,2 values are not much changed with the different set of intralayer and interlayer coupling values, while the lower values of p 1 and p 2 have a mutual effect on the synchronization transition.
(b) Three-layers multiplex network (M 1 = 1, M 2 = 1) Now, we investigate the effect of one time-varying layer in a three-layers multiplex network. In this multiplex architecture, we keep only the middle layer as the time-varying layer, while the upper and lower layers are time invariant. The network topologies of all the layers are ER random networks. Here, the p 1 and p 2 represents the ER probability for static and temporal layers respectively. Using temporal evaluation and different characterizations as synchrony error and Lyapunov spectrum, we uncovered the synchronization transition scenarios in figures 5-7. the presence of interlayer links, the intralayer synchrony errors were plotted (red colour line) in figure 5b . At η 0.7, complete synchronization of the three layers occurs at 2.8 which is much lower compared to any uncoupled intralayer synchrony threshold. So depending on the interlayer coupling strength, the time-varying features in one layer compelled to the other two layers for achieving intralayer synchrony and also the temporal behaviour plays an important role for the enhancement of their synchrony bound. Next, we draw the intralayer synchronization and desynchronization regions in figure 5c in the ( , p r ) parameter plane for fixed η = 5.0 and random probabilities p 1,2 = 0.05. Here, the intralayer synchronization monotonically enhances the intralayer coupling values by increasing the rewiring probability of the time-varying layer.
To investigate the effect of the interlayer coupling strength η on the transition of the intralayer synchronization state, we plot E in the ( , η) parameter space in figure 5d for fixed p r = 0.001. First, by gradually increasing η, the critical synchrony threshold of is monotonically decreasing and this enhancement occurs up to a certain value of . After that, there is not much effect of the interlayer couplings on the enhancement of the intralayer synchrony threshold.
By using the fast switching criterion, we analyse the stability of the intralayer synchrony analytically. Numerically, we plot the maximum Lyapunov exponent Λ of the transverse error systems in figure 6 by simultaneously varying and η for the sufficient fast switching case. Here, we keep the random probabilities for time-varying and static layer at p 1,2 = 0.05. The blue colour denotes the synchrony region where Λ < 0. Here, we observe a monotonic enhancement with respect to both varying parameters up to a certain range of and η. After particular values of η, no enhancement for values was observed in figure 6 . The intralayer synchrony characterization presented in figure 6 is in agreement with the results of figure 5d .
To investigate the effect of the probability on the intralayer synchrony of the static and timevarying random network, we plot Λ in the (p 1 , p 2 ) parameter space in figure 7 with a fixed set of values of the intralayer and interlayer coupling strengths. Figure 7a ,b is drawn for the set of ( = 0.3, η = 0.3) and ( = 0.6, η = 0.6), respectively. Interestingly, here it is observed that for the lower set of values of the interaction strength, synchronization can only appear for higher values of both probabilities p 1 and p 2 of the random networks. For slight higher values of and η in figure 7b, we find that synchronization can be achieved by only increasing the probability of the static layers. So, higher values of both interaction strengths lead to the emergence of a larger window of the synchrony region in the (p 1 , p 2 ) parameter space.
(c) Four-layers multiplex network (M 1 = 1, M 2 = 2)
In this subsection, we numerically explore intralayer synchrony in a four-layers multiplex network in different parameter spaces. Here, we consider M 1 = 1 and M 2 = 2, therefore, the second layer is the time-varying layer, and the remaining other layers are static. The intralayer network architectures for all the layers are chosen as ER random network. The random network probabilities of the time-varying and static layers are denoted by p 1 and p 2 , respectively.
For the p r = 0.001, the variation of E in the ( , p r ) parameter space is depicted in figure 8a . Here, the interlayer coupling strength is fixed at η = 5.0 and p 1,2 = 0.05. The intralayer synchronization enhances with respect to both varying parameters and p r . For a very slow switching network, i.e. p r ∼ 10 −6 , the critical transition from desynchrony to synchrony occurs at 1.85. Further increasing the rewiring probability only in the second layer yields an enhancement of the complete synchrony in all other layers. Figure 8b represents the intralayer synchrony scenario in terms of the synchronization error E in the parameter space ( , η). The increasing values of the interlayer synchrony up to a certain threshold promotes the enhancement of the intralayer synchrony. Beyond this value of η, no further enhancement of was observed. That means, after a certain threshold of interlayer coupling strength, it has no effect on the emergence of intralayer synchrony.
Next, for a fast switching intralayer network in the second layer, the stability of the synchronization states are presented in figure 9 Finally, we numerically investigate intralayer synchrony phenomena in a five-layers multiplex network to verify the universality of our analytical finding of the generalized multiplex network. In the five-layers multiplex network, we keep only the middle layer as time varying and the remaining two upper and lower layers are static. For the numerical simulation purpose, we chose the intralayer network topologies for all the layers as random networks. Figure 10a depicts the intralayer synchronization error in the ( , η) parameter space for the fixed rewiring probability of the middle layer p r = 0.001. For this moderate switching multiplex network, when all the layers are uncoupled, the intralayer synchronization occurs at = 5.0. First, gradually increasing η, the critical intralayer coupling strength monotonically decreases, which means an enhancement of occurs. At η = 1.0, the intralayer synchronization occurs at 1.35, and a further increasing of the values of η, the critical values of enhances up to 1.1. Beyond this value of η, no further enhancement of was observed. That means, after a certain threshold of the interlayer coupling strength, it has no effect on the emergence of intralayer synchrony. Next, we uncover the effect of the rewiring probability in figure 10b on the transition of intralayer synchrony. For fixed p 1,2 = 0.05 and η = 8.0, the synchrony error is calculated in the ( , p r ) parameter plane. By increasing the rewiring probability from 10 −6 to 10 0 , the intralayer synchronization enhances with respect to . For a slow switching network, i.e. p r = 10 −6 the critical transition occurs at = 1.65 and for fast rewiring, i.e. for p r = 10 0 it enhances to = 1.5. Switching the intralayer links in only one layer promotes the entire multiplex network for enhancement of the intralayer synchrony.
Next, for a fast switching network, we analyse the stability of the intralayer synchronization states by our derived fast switching stability criterion. In figure 11 , we plot the maximum transverse Lyapunov exponent in the ( , η) parameter space where the colour bar denotes the variation of Λ. In this parameter space, a monotonous enhancement of the intralayer synchronization is observed. By gradually increasing the interlayer interaction strength η of the five-layers network, the critical values of the intralayer coupling strength is monotonically enhancing.
Conclusion
We have investigated complete intralayer synchrony under the influence of the coexistence of static and time-varying layers in a multiplex formulation. The interlayer links and the intralayer connections of all layers (except the time-varying layer) are time static. In the time-varying layer, the intralayer links are allowed to change stochastically over time with a certain rewiring frequency. We have started our study by considering two-layers multiplex networks where the intralayer link in one layer possesses time-varying features and in the other layer, it is static and the interlayer connection is always time invariant. The temporal feature plays a key role for the enhancement of synchrony in a time-varying dynamical network. But surprisingly, here we have found that the time-varying characteristic induces an enhancement of synchrony depending on the interlayer coupling strength. Here, multiplexing also plays a crucial role in obtaining a critical threshold for the intralayer synchrony in the individual layers. So, it is important to investigate the effect of the number of layers on the synchrony property. To establish our analytical findings, we have extended our study by considering more number of layers in the multiplex networks, namely three, four and five layers. Detailed transition scenarios from desynchrony to synchrony under the effect of rewiring frequency and both coupling values are discussed in a wide range of different parameter spaces.
We have analytically derived necessary and sufficient conditions for the existence of the intralayer synchronization manifold by using the MSF approach for fast switching of the rewiring frequency. For sufficiently fast switching, a time-varying network is approximated by a time-averaged network and also, we have approximated our time-varying multilayer network by a static time-average multilayer network. We have generalized our stability theory to an independent number of layers in the multiplex network. Our numerical results are in excellent agreement with our theoretical findings. For the numerical simulations, each node of the network is modelled by the paradigmatic chaotic Lorenz oscillator and the corresponding Erdős-Rényi random network is considered in each layer.
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